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(57) The types of gasolines having different distilla- 
tion characteristics and various compositions are iden- 
tified accurately and rapidly. 

A pulse voltage is applied for a predetermined time 
to a liquid type identifying sensor heater including a 
heater and an identifying liquid temperature sensor pro- 
vided in the vicinity of the heater and an identified gaso- 
line is heated by the heater and the liquid type is iden- 
tified with a voltage output difference V0 corresponding 
to a temperature difference between an initial tempera- 
ture and a peak temperature in the identifying liquid tem- 
perature sensor. 

Furthermore, a gasoline is introduced between 
electrodes of an alcohol concentration detecting sensor, 
and a change in a specific inductive capacity of the 
gasoline between the electrodes is measured with an 
oscillation frequency thereby detecting an alcohol con- 
centration in the gasoline. 

Moreover, based on the alcohol concentration de- 
tected by the alcohol concentration detecting device, 
correcting liquid type identification data in the identifica- 
tion control portion on the basis of alcohol concentration 
data which are prestored in the identification control por- 



tion, thereby identifying a liquid type. 
Fig. 2 
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Description 

TECHNICAL FIELD 

5 [0001] The present invention relates to an apparatus and method for identifying the liquid type of a gasoline. 
BACKGROUND ART 

[0002] Conventionally, the exhaust gas of a car contains pollutants such as unburned hydrocarbon (HC), an NOx 
10 gas and an SOx gas. In order to reduce the pollutants, therefore, S in a gasoline is removed for the Sox or unburned 
HC is burned by a catalyst, for example. 

[0003] More specifically, as shown in Fig . 28, a car system 1 00 takes air in through an automatic element (filter) 1 02 

and feeds the air into an engine 1 06 through an air flow sensor 1 04. Moreover, the car system 1 00 feeds a gasoline 

in a gasoline tank 108 into the engine 106 through a gasoline pump 110. 
15 [0004] Based on the result of the detection of an A/F sensor 1 1 2, the injection of the fuel in the engine 1 06 is controlled 

by a fuel injection control device 114 in order to have a predetermined theoretical air fuel ratio. 

[0005] For an exhaust gas fed from the engine 106, hydrocarbon (HC) in the exhaust gas is burned by a catalytic 

device 116 and is then discharged as the exhaust gas through an oxygen concentration sensor 118. 

[0006] In such a car system, gasolines sold ail over the world include various gasolines having different distillation 
20 characteristics (different easinesses of evaporation) as shown in Fig. 29. 

[0007] More specifically, Fig. 29 shows the distillation characteristics of gasolines, illustrating a relationship between 

a percentage and a temperature, and an axis of abscissa of 50% (T50) indicates a temperature at which 50% of each 

gasoline evaporates, for example. 

[0008] As shown in Fig. 29, for example, a gasoline A2 represents the heaviest gasoline (which rarely evaporates) 
25 and a gasoline No. 7 represents the lightest gasoline (which easily evaporates) with respect to a standard gasoline 
No. 3. 

[0009] As shown In the following Table 1 , accordingly, in the case in which the heavier gasoline A2 is used in a car 
regulated to have a theoretical air fuel ratio with the standard gasoline No. 3, for example, the amount of HC in an 
exhaust gas is small and a torque becomes insufficient, particularly, at time of engine starting in which an engine and 
30 a catalytic device do not warm up. 

[0010] To the contrary, in the case in which the lighter gasoline No. 7 is used, the torque is insufficient and the 
theoretical air fuel ratio is exceeded. As a result, the amount of the HC in the exhaust gas is increased, particularly, at 
time of the engine starting in which the engine and the catalytic device do not warm up, which is not preferable because 
an environment is greatly influenced. 

35 



Table 1 



Regulated gasoline 


Used gasoline 


Torque 


Exhaust gas (HC) 


No. 3 


No. 3 


O 


0 


No. 3 


A2 


X 


0 


No. 3 


No. 7 


0 


X 



[0011] The present inventors have proposed a fluid identifying method in Japanese Laid-Open Patent Publication 
45 No. Hei 1 1 (1 999)-1 53561 (particularly see paragraphs (0042) to (0049)) (which will be hereinafter referred to as "Patent 
Document 1 n ). In this method, a heating member is caused to generate heat by carrying electricity, a temperature 
detector is heated through the heat generation, a heat transfer from the heating member to the temperature detector 
is thermally influenced through a fluid to be identified, and the type of the identified fluid is distinguished based on an 
electrical output corresponding to the electric resistance of the temperature detector. In this method, the electricity is 
so periodically carried to the heating member 

[001 2] In the fluid identifying method, however, it is necessary to periodically carry the electricity to the heating mem- 
ber (in a multipulse). For this reason, a long time is required for the identification so that it is hard to identify a fluid 
instantaneously. In this method, moreover, it is possible to identify a fluid based on a central value for substances 
having very different characteristics such as water, air and oil. However, It is hard to identify the gasolines having very 
55 close characteristics to each other accurately and rapidly. 

[001 3] Conventionally, a so-called high-octane gasoline having an octane value increased such as lead or a benzene 
based compound, or a gasoline into which an antiknocking agent such as methyl tertiary butyl ether or methyl-t-butyl 
ether (MTBE) is mixed has been used for a car or the like in order to prevent knocking, for example. 
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[0014] However, there is a possibility that the lead, the benzene based compound or the like might influence an 
environment. Moreover, it is said that the methyl tertiary butyl ether or the methyl-t-butyl ether (MTBE) is cancer- 
causing. For this reason, it has been desired to develop the high-octane gasoline and an antiknocking agent in place 
of the antiknocking agent constituted by the methyl tertiary butyl ether or the methyl-t-butyl ether (MTBE). 
5 [0015] Therefore, it has been proposed that alcohol, for example, ethanol is added, as the antiknocking agent, in an 
amount of approximately 1 0 to 15% to a gasoline. 

[0016] However, such ethanol is added so that a torque is reduced. Therefore, it is necessary to cause the torque 
to be constant by excessively adding a gasoline corresponding to the amount of addition of the ethanol. 
[001 7] In the case in which the alcohol is contained in the gasoline in the identif ication of the liquid type of the gasoline 
10 as described above, furthermore, liquid type identification data are influenced. As a result, it is hard to identify the liquid 
type accurately and rapidly. 

[0018] For this reason, it has been desired to detect the concentration of alcohol contained in a gasoline. 
[001 9] As a method for detecting the concentration of alcohol, conventionally, an optical alcohol concentration meas- 
uring apparatus for detecting the concentration of alcohol by utilizing the refractive index of a light has been disclosed 
*5 as in Japanese Laid-Open Patent Publication No. Hei 5 (1 993)-223733 (see paragraphs (0017) to (0030) and Fig. 1) 
(which will be hereinafter referred to as "Patent Document 2"). 

[0020] More specifically, in an optical alcohol concentration measuring apparatus 200 in the Patent Document 2, as 
shown in Fig. 30, a light which is transmitted from a first light emitting portion 202 through a liquid and has a wavelength 
with such a property that an absorption into alcohol such as ethanol is hard to perform is received by a first light receiving 

20 portion 204 and a detection signal corresponding to an alcohol concentration in the liquid is output. 

[0021] Moreover, a light, which is transmitted from a second light emitting portion 206 through the liquid and has 
another wavelength with such a property that the absorption into the alcohol is easy, is received by a second light 
receiving portion 208 and a detection signal corresponding to the alcohol concentration in the liquid is output. 
[0022] Consequently, in a measuring portion 210, the detection signal sent from the first light receivingportion 204 

25 js compared with the detection signal sent from the second light receiving portion 208 and the alcohol concentration 
in the liquid is measured. 

[0023] As described in "Electrostatic Capacitance Type Alcohol Concentration Sensor" (see Norio Mima, Ikuo Hay- 
ashi, Ichiro Hosoya, The Society of Automotive Engineers of Japan, Annual Congress Preliminary Printing Collection 
936, 1993-10, pages 257 to 260) (which will be hereinafter referred to as "Non-Patent Document 1"), conventionally, 

30 an electrostatic capacitance type alcohol concentration sensor has been proposed. 

[0024] In the Non-Patent Document 1 , there has been proposed a method for measuring the concentration of meth- 
anol mixed into a gasoline from an electrostatic capacitance between electrodes at an oscillation frequency by utilizing 
a difference in a specific inductive capacity between the gasoline and the methanol (the gasoline has a specific inductive 
capacity of 2 and the methanol has a specific inductive capacity of 33.6), thereby detecting the concentration of the 

35 methanol. 

[0025] An electrostatic capacitance type alcohol concentration sensor 300 according to the Non-Patent Document 
1 has such a structure that an outer electrode 304 and a center electrode 306 are attached through an insulating resin 
308 into a housing 302 as shown in Fig. 31 . 

[0026] Since the optical alcohol concentration measuring apparatus according to the Patent Document 2 utilizes a 
40 transmitted light, however, it is easily influenced by the composition of a gasoline. For example, in the case in which 
the gasoline is not transparent due to an impurity, moreover, a measurement cannot be carried out or an accurate 
measurement cannot be performed. 

[0027] In the electrostatic capacitance type alcohol concentration sensor utilizing an electrostatic capacitance ac- 
cording to the Non-Patent Document 1 , furthermore, a moisture is apt to enter alcohol and a short circuit is generated 
45 between electrodes if the moisture, an electrolyte or the like is present between the electrodes. Accordingly, an insu- 
lating treatment for the surface of the electrode is required and a structure thereof is complicated. 
[0028] In this case, an electrostatic capacitance C s is expressed in the following equation. 

50 C 8 = 6o(S/D) (e ra (a/1 00) + e rg (1 - a/1 00)) Equation 1 

[0029] Herein, S represents an opposed area of an electrode, D represents a distance between the electrodes, E 0 
represents a specific inductive capacity of a vacuum (8.854E - 12F/m), e ra represents a specific inductive capacity of 
alcohol, e rg represents a specific Inductive capacity of a gasoline, and a represents an alcohol concentration (%). 
55 [0030] As is apparent from the Equation, accordingly, it is preferable to increase the opposed area of the electrode 
to increase the electrostatic capacitance C 8 in order to obtain the excellent results of the measurement. When the 
opposed area of the electrode is thus increased, however, the size of the electrostatic capacitance type alcohol con- 
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centration sensor itself is increased as in the Non-Patent Document 1. For this reason, handling, an application to a 
car and the like are also restricted in respect of a design. 

[0031] In the electrostatic capacitance type alcohol concentration sensor according to the Non-Patent Document 1 , 
furthermore, the sensor is to be connected to a body of a gasoline piping in a car or the like, for example. However, a 
5 noise such as an electromagnetic wave or the like which is generated from the body influences an alcohol concentration 
detecting circuit so that an accurate measurement cannot be carried out. 

[0032] For this reason, an insulating structure is added to the connecting portion of the sensor and the piping or the 
whole large-sized sensor is to be put in an insulating shield container. Consequently, the apparatus becomes compli- 
cated and large-sized. 

w [0033] In consideration of such circumstances, it is an object of the present invention to provide an apparatus and 
method for identifying the liquid type of a gosoline which can identify the type of a gasoline accurately and rapidly by 
detecting an alcohol concentration in each of gasolines having different distillation characteristics and various compo- 
sitions and correcting liquid type identification data on the gasolines based on a result. 

[0034] Moreover, it is an object of the present invention to provide an apparatus for identifying the liquid type of a 
is gasoline, comprising an alcohol concentration detecting device which is small-sized and compact, can be installed 
everywhere and can have the degree of freedom of a design, has an excellent insulation between electrodes and is 
not influenced by a moistu re, can carry out shielding in order notto be influenced by an electromagnetic wave generated 
from a body of a car or the like, and furthermore, can execute an accurate measurement for the alcohol concentration, 
and a method for identifying the liquid type of a gasoline. 
20 [0035] Furthermore, it Is an object of the present invention to provide an apparatus and method for identifying the 
liquid type of the gasoline of a car using the apparatus and method for identifying the liquid type of a gasoline. 
[0036] In addition, it is an object of the present invention to provide an apparatus and method for reducing the exhaust 
gas of a car using the apparatus and method for identifying the liquid type of a gasoline which can efficiently reduce 
the exhaust gas and can enhance a mileage. 

25 

DISCLOSURE OF THE INVENTION 

[0037] The present invention has been made to solve the problems of the prior art and to attain the objects described 
above, and provides an apparatus for identifying a liquid type of a gasoline, comprising: 

30 

a gasoline liquid type identifying chamber for causing an identified gasoline introduced into the liquid type identifying 
apparatus body to stay temporarily; 

a liquid type identifying sensor heater provided in the gasoline liquid type identifying chamber; and 
a liquid temperature sensor provided in the gasoline liquid type identifying chamber apart from the liquid type 
35 identifying sensor heater at a constant interval; 

the liquid type identifying sensor heater including a heater and an identifying liquid temperature sensor provided 
in the vicinity of the heater, 

the apparatus further comprising an identification control portion for applying a pulse voltage to the liquid type 
identifying sensor heater for a predetermined time, heating the identified gasoline staying temporarily in the gaso- 
40 line liquid type identifying chamber by the heater and identifying the liquid type with a voltage output difference VO 

corresponding to a temperature difference between an initial temperature and a peak temperature in the identifying 
liquid temperature sensor, and 
an alcohol content detecting chamber, 

the alcohol content detecting chamber being provided with an alcohol concentration detecting device in which an 
45 alcohol concentration in the gasoline is detected by introducing a gasoline between electrodes of an alcohol con- 

centration detecting sensor and by measuring a change in a specific inductive capacity of the gasoline between 
the electrodes with an oscillation frequency, 

wherein based on the alcohol concentration detected by the alcohol concentration detecting device, liquid type 
so identification data in the identification control portion being corrected on the basis of alcohol concentration data which 
are prestored in the identification control portion, thereby identifying a liquid type. 

[0038] Moreover, the present invention provides a method for identifying a liquid type of a gasoline, comprising the 
steps of: 

55 applying a pulse voltage for a predetermined time to a liquid type identifying sensor heater including a heater and 
an identifying liquid temperature sensor provided in the vicinity of the heater, heating an identified gasoline by the 
heater, and identifying the liquid type with a voltage output difference VO corresponding to a temperature difference 
between an initial temperature and a peak temperature in the identifying liquid temperature sensor; 
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introducing a gasoline between electrodes of an alcohol concentration detecting sensor, and measuring a change 
in a specific inductive capacity of the gasoline between the electrodes with an oscillation frequency thereby de- 
tecting an alcohol concentration in the gasoline; and 

based on the alcohol concentration detected by the alcohol concentration detecting device, correcting liquid type 
5 identification data in the identification control portion on the basis of alcohol concentration data which are prestored 

in the identification control portion, thereby identifying a liquid type. 

[0039] By such a structure, it is sufficient that the pulse voltage is applied for the predetermined time. Consequently, 
it is possible to identify the type of a gasoline accurately and rapidly through heating for a short time without carrying 
io out the heating to such a temperature as to ignite the gasoline. 

[0040] More specifically, there are utilized the correlation of the kinetic viscosity of the gasoline with a sensor output, 
a natural convection, and furthermore, an applied voltage having one pulse. Therefore, it is possible to identify the type 
of the gasoline accurately and rapidly. 

[0041] In addition, it is possible to detect an alcohol concentration in the gasoline and to correct liquid type identifi- 
es cation data on the gasoline based on a result, thereby identifying the type of the gasoline accurately and rapidly. 
[0042] Furthermore, the present invention is characterized in that the voltage output difference V0 is equal to a 
voltage difference between an average Initial voltage V1 obtained by sampling an initial voltage before application of 
the pulse voltage at a predetermined number of times and an average peak voltage V2 obtained by sampling a peak 
voltage after the application of the pulse voltage at a predetermined number of times, that is, 

20 

V0 = V2-V1. 

[0043] By such a structure, it is possible to accurately obtain the voltage output difference V0 based on the average 
25 value of the sampling at the predetermined number of times for the applied voltage having one pulse. Consequently, 
it is possible to identify the type of a gasoline accurately and rapidly. 

[0044] Moreover, the apparatus for identifying a liquid type of a gasoline according to the present invention is char- 
acterized in that, in accordance with calibration curve data to be a correlation of a voltage output difference with a 
temperature for a predetermined reference gasoline prestored in the identification control portion, the identification 
30 control portion is constituted to identify a type of a gasoline with the voltage output difference V0 obtained for the 
identified gasoline. 

[0045] In addition, the method for identifying a liquid type of a gasoline according to the present invention is charac- 
terized in that, in accordance with calibration curve data to be a correlation of a voltage output difference with a tem- 
perature for a predetermined reference gasoline which is prestored, a type of a gasoline is identified with the voltage 

35 output difference V0 obtained for the identified gasoline. 

[0046] By such a structure, in accordance with the calibration curve data to be the correlation of the voltage output 
difference with the temperature for the predetermined reference gasoline which is prestored, the type of the gasoline 
is identified with the voltage output difference V0 obtained for the identified gasoline Therefore, it is possible to identify 
the type of the gasoline more accurately and rapidly. 

40 [0047] Furthermore, the apparatus for identifying a liquid type of a gasoline according to the present invention is 
characterized in that the identification control portion is constituted to correlate a liquid type voltage output Vout for the 
voltage output difference V0 at a measuring temperature of the identified gasoline with an output voltage for a voltage 
output difference at a measuring temperature for a predetermined threshold reference gasoline and to thus carry out 
a correction. 

45 [0048] Moreover, the method for identifying a liquid type of a gasoline according to the present invention is charac- 
terized in that a liquid type voltage output Vout for the voltage output difference V0 at a measuring temperature of the 
identified gasoline is correlated with an output voltage for a voltage output difference at a measuring temperature for 
a predetermined threshold reference gasoline and is thus corrected. 

[0049] By such a structure, the liquid type voltage output Vout for the voltage output difference V0 at the measuring 
50 temperature of the identified gasoline is correlated with the output voltage for the voltage output difference at the 
measuring temperature for the predetermined threshold reference gasoline and is thus corrected. Consequently, it is 
possible to eliminate the influence of the temperature on the voltage output difference V0, thereby giving the correlation 
of the liquid type voltage output Vout with the characteristics of the gasoline more accurately. Thus, it is possible to 
identify the type of the gasoline further accurately and rapidly. 
55 [0050] Furthermore, the present invention is characterized in that the liquid type identifying sensor heater is a lam- 
inated liquid type identifying sensor heater in which a heater and an identifying liquid temperature sensor are laminated 
through an insulating layer. 

[0051] By such a structure, a mechanism portion for carrying out a mechanical operation is not present. Therefore, 
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a defective operation can be prevented from being caused by a deterioration with the passage of time, foreign matters 
in the gasoline or the like. Thus, it is possible to identify the liquid type of the gasoline accurately and rapidly 
[0052] In addition , the sensor portion can be constituted to be very small-sized. Consequently, it is possible to identify 
the liquid type of the gasoline accurately with a very excellent thermal responsiveness. 
5 [0053] M oreover, the present invention is characterized in that the heater and the identifying liquid temperature sensor 
in the liquid type identifying sensor heater are constituted to come in contact with the identified gasoline through a 
metallic fin, respectively. 

[0054] By such a structure, the heater and the identifying liquid temperature sensor in the liquid type identifying 
sensor heater do not directly come in contact with the identified gasoline. Therefore, a defective operation can be 
10 prevented from being caused by a deterioration with the passage of time, foreign matters in the gasoline or the like. 
Thus, it is possible to identify the liquid type of the gasoline accurately and rapidly. 

[0055] Furthermore, the present invention is characterized in that the liquid temperature sensor is constituted to 
come in contact with the identified gasoline through the metallic fin. 

[0056] By such a structure, the liquid temperature sensor does not directly come in contact with the identified gasoline. 
15 Therefore, a defective operation can be prevented from being caused by a deterioration with the passage of time, 
foreign matters in the gasoline or the like. Thus, it is possible to identify the liquid type of the gasoline accurately and 
rapidly. 

[0057] Moreover, the present invention is characterized in that the alcohol concentration detecting sensor comprises 
an alcohol concentration detecting sensor body including a base material resin film, an electrode wiring pattern formed 

20 on the base materia! resin film, and an insulating resin covering a surface of the electrode wiring pattern. 

[0058] By such a structure, it is possible to reduce a distance between the electrodes by using the electrode wiring 
pattern formed on the base material resin film. As is apparent from Equation 2 which will be described below, therefore, 
an electrostatic capacitance C s can be increased so that the excellent result of the measurement can be obtained. 
[0059] In addition, the alcohol concentration detecting sensor is constituted by the base material resin film, the elec- 

25 trode wiring pattern formed on the base material resin film, and the insulating resin covering the surface of the electrode 
wiring pattern. Therefore, the sensor itself is flexible, thin, very small and compact, and can be installed everywhere 
so that the degree of freedom of a design can be increased. 

[0060] Furthermore, the surface of the electrode wiring pattern is covered with the insulating resin. Therefore, an 
insulation between the electrodes is excellent and is not influenced by a moisture, and shielding can be carried out in 
30 order to prevent the influence of an electromagnetic wave generated from the body of a car or the like. Furthermore, 
an accurate measurement for the alcohol concentration can be executed. 

[0061] Moreover, the electrode does not directly come in contact with the gasoline. Therefore, a defective operation 
can be prevented from being caused by a deterioration with the passage of time, foreign matters in the gasoline or the 
like. Thus, it is possible to detect the alcohol concentration accurately and rapidly. 
35 [0062] In addition, the present invention is characterized in that the alcohol concentration detecting sensor body is 
stuck onto a substrate. 

[0063] By such a structure, the alcohol concentration detecting sensor body is stuck onto the substrate. Therefore, 
it is easy to assemble and attach the alcohol concentration detecting sensor body into the apparatus. 
[0064] Moreover, the present invention is characterized in that the electrode wiring pattern is obtained by selectively 
40 etching a conductive metallic foil laminated on one of surfaces of the base material resin film, thereby forming a wiring 
pattern taking a predetermines shape. 

[0065] By such a structure, it is possible to obtain an electrode wiring pattern having a very small distance between 
the electrodes, for example, within a range of approximately 5pm to 50 u.m by etching. Therefore, the electrostatic 
capacitance C s canbe increased so that the excellent result of the measurement can be obtained. 
45 [0066] In addition, the sensor itself is thin, very small and compact, and can be installed everywhere so that the 
degree of freedom of a design can be increased. 

[0067] Furthermore, the present invention is characterized in that the alcohol concentration detecting sensor com- 
prises a substrate, an electrode wiring pattern formed on the substrate, and an insulating coat covering a surface of 
the electrode wiring pattern. 

so [0068] By such a structure, it is possible to reduce a distance between the electrodes by using the electrode wiring 
pattern formed on the substrate. As is apparent from the Equation 2 which will be described below, therefore, an 
electrostatic capacitance C 8 can be increased so that the excellent result of the measurement can be obtained. 
[0069] In addition, the alcohol concentration detecting sensor is constituted by the substrate, the electrode wiring 
pattern formed on the substrate, and the insulating coat covering the surface of the electrode wiring pattern. Therefore, 

55 the sensor Itself is thin, very small and compact, and can be installed everywhere so that the degree of freedom of a 
design can be increased. 

[0070] Furthermore, the surface of the electrode wiring pattern is covered with the insulating coat. Therefore, an 
insulation between the electrodes is excellent and is not influenced by a moisture, and shielding can be carried out in 
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order to prevent the influence of an electromagnetic wave generated from the body of a car or the like. Furthermore, 
an accurate measurement for the alcohol concentration can be executed. 

[0071] Moreover, the electrode does not directly come in contact with the gasoline. Therefore, a defective operation 
can be prevented from being caused by a deterioration with the passage of time, foreign matters in the gasoline or the 
5 like. Thus, it is possible to detect the alcohol concentration accurately and rapidly. 

[0072] In addition, the substrate is provided. Therefore, It is easy to assemble and attach the alcohol concentration 
detecting sensor into the apparatus. 

[0073] Moreover, the present invention is characterized in that the electrode wiring pattern is obtained by selectively 
etching a conductive metallic thin film formed on one of surfaces of the substrate by sputtering, thereby forming a wiring 
10 pattern taking a predetermines shape. 

[0074] By such a structure, it is possible to obtain an electrode wiring pattern having a thickness of 0.1 to 5^m by 
sputtering at a very small distance between the electrodes, for example, within a range of approximately 5u.m to 50u.m 
by the sputtering. Therefore, the electrostatic capacitance C s can be increased so that the excellent result of the meas- 
urement can be obtained. 

is [0075] In addition, the sensor itself is thin, very small and compact, and can be installed everywhere so that the 
degree of freedom of a design can be increased. 

[0076] Furthermore, the present invention is characterized in that the insulating coat is formed by chemical vapor 
deposition (CVD). 

[0077] By such a structure, it is possible to obtain, by the chemical vapor deposition (CVD), a very minute and thin 
20 insulating coat such as Si0 2 , Al 2 0 3 and the like, which is not influenced by the liquid to be inspected such as a gasoline 
or alcohol. Thus, the sensor itself can be thin, very small and compact. 

[0078] Moreover, the present invention Is characterized in that the electrode wiring pattern has such a shape that 
positive and negative electrodes which are comb-toothed are alternately intricate. 

[0079] By such a structure, the positive and negative electrodes which are comb-toothed are formed to be alternately 
25 intricate. Therefore, the electrodes having a very small distance therebetween can be provided to be compact as a 
whole. 

[0080] Accordingly, it is possible to obtain an electrode wiring pattern having a very small distance between the 
electrodes, for example, within a range of approximately 5\im to 50jim by etching and sputtering, respectively. There- 
fore, the electrostatic capacitance C s can be increased so that the excellent result of the measurement can be obtained. 
30 [0081] In addition, the sensor itself is thinner, much smaller and more compact, and can be installed everywhere so 
that the degree of freedom of a design can be increased. 

[0082] Furthermore, the present invention provides an apparatus for identifying a liquid type of a gasoline of a car, 
wherein any of the apparatuses for identifying a liquid type of a gasoline is provided in a gasoline tank or on an 
upstream side or a downstream side of a gasoline pump. 
35 [0083] In addition, the present invention provides a method for identifying a liquid type of a gasoline of a car, com- 
prising the step of: 

identifying a type of a gasoline in a gasoline tank or on an upstream side or a downstream side of a gasoline pump 
by using any of the methods for identifying a liquid type of a gasoline. 

40 

[0084] By such a structure, it is possible to identify the type of a gasoline accurately and rapidly in a car. 
[0085] Moreover, the present invention provides an apparatus for reducing an exhaust gas of a car, comprising: 

any of the apparatuses for identifying a liquid type of a gasoline which is provided in a gasoline tank or on an 
45 upstream side or a downstream side of a gasoline pump; and 

an ign ition timing control device for regulating an ignition timing based on the type of the gasoline which is identified 
by the apparatus for identifying a liquid type of a gasoline. 

[0086] Furthermore, the present invention provides a method for reducing an exhaust gas of a car, comprising the 
so steps of: 

identifying a type of a gasoline in a gasoline tank or on an upstream side or a downstream side of a gasoline pump 
by using anyof the methods for identifying a liquid type of a gasoline, and 

regulating an Ignition timing based on the type of the gasoline which is identified by the apparatus for identifying 
55 a liquid type of a gasoline. 

[0087] By such a structure, an ignition timing can be regulated based on the result of the identification of the type of 
the gasoline. Therefore, it is possible to obtain a proper ignition timing corresponding to the type of the gasoline. 
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[0088] Accordingly, it is also possible to reduce the amount of HC in an exhaust gas and to enhance a mileage 
without decreasing a torque, particularly, at time of engine starting in which an engine and a catalytic device do not 
warm up. 

[0089J Moreover, the present invention provides an apparatus for reducing an exhaust gas of a car, comprising: 

any of the apparatuses for identifying a liquid type of a gasoline which is provided in a gasoline tank or on an 
upstream side or a downstream side of a gasoline pump; and 

a gasoline compression control device for regulating a compressibility of the gasoline based on the type of the 
gasoline which is identified by the apparatus for identifying a liquid type of a gasoline. 

[0090] In addition, the present invention provides a method for reducing an exhaust gas of a car, comprising the 
steps of: 

identifying a type of a gasoline in a gasoline tank or on an upstream side or a downstream side of a gasoline pump 
by using any of the methods for identifying a liquid type of a gasoline; and 

regulating a compressibility of the gasoline based on the type of the gasoline which is identified by the apparatus 
for identifying a liquid type of a gasoline. 

[0091 ] By such a structure, the compressibility of the gasoline can be regulated based on the result of the Identification 
of the type of the gasoline. Therefore, it is possible to obtain a proper compressibility of the gasoline corresponding to 
the type of the gasoline. 

[0092] Accordingly, it is also possible to reduce the amount of HC in an exhaust gas and to enhance a mileage 
without decreasing a torque, particularly, at time of engine starting in which an engine and a catalytic device do not 
warm up. 



BRIEF DESCRIPTION OF THE DRAWINGS 



[0093] 



Fig. 1 is a schematic top view showing an example of an apparatus for identifying the liquid type of a gasoline 

according to the present invention. 

Fig. 2 is a sectional view taken along an A - A line in Fig. 1 . 

Fig. 3 is a right side view of Fig. 1 . 

Fig. 4 is a left side view of Fig. 1 . 

Fig. 5 is a partially enlarged sectional view showing a state in which a liquid type identifying sensor is attached in 
Fig. 2. 

Fig. 6 is a sectional view showing the liquid type identifying sensor. 

Fig. 7 is a partially enlarged exploded perspective view showing a state in which the thin film chip portions of the 
liquid type identifying sensor are laminated. 

Fig. 8 is a schematic diagram showing the structure of a circuit according to the example of the apparatus for 
identifying the liquid type of a gasoline according to the present invention. 

Fig. 9 is a graph showing a relationship between a time and a voltage, illustrating a method for identifying a liquid 
type using the apparatus for identifying the liquid type of a gasoline according to the present invention. 
Fig. 1 0 is a graph showing a calibration curve, illustrating the methodfor identifying a liquid type using the apparatus 
for identifying the liquid type of a gasoline according to the present invention. 

Fig. 1 1 is a graph showing an output correcting method in the method for identifying a liquid type using the apparatus 
for identifying the liquid type of a gasoline according to the present Invention. 

Fig. 12 is a graph showing a relationship between the concentration of alcohol and an electrostatic capacitance. 
Fig. 1 3 is a schematic circuit diagram showing the structure of an alcohol concentration detecting device according 
to the present invention. 

Fig. 1 4 is a schematic diagram showing a square-wave voltage to be applied by the alcohol concentration detecting 
device according to the present invention. 

Fig. 15 is a graph showing a relationship between an alcohol concentration and an oscillation frequency. 

Fig. 16 is a schematic perspective view showing an example of an alcohol concentration detecting sensor in the 

alcohol concentration detecting device according to the present invention. 

Fig. 17 is a schematic top view showing an electrode wiring pattern in Fig. 1 6. 

Fig. 18 is an enlarged view showing a B portion in Fig. 17. 

Fig, 19 is a partially enlarged sectional view taken along a C - C line in Fig. 16. 



8 



EP 1 548 432 A1 



Fig. 20 is a schematic view showing a method for manufacturing the alcohol concentration detecting sensor in the 
alcohol concentration detecting device according to the present invention. 

Fig. 21 is a schematic perspective view showing another example of the alcohol concentration detecting sensor 
in the alcohol concentration detecting device according to the present invention. 
s Fig. 22 is a schematic top view showing an electrode wiring pattern in Fig. 21 . 

Fig. 23 is an enlarged view showing a B portion in Fig. 22. 
Fig. 24 is a partially enlarged sectional view taken along a C - C line in Fig. 21 . 

Fig. 25 is a schematic view showing a method for manufacturing the alcohol concentration detecting sensor in the 

alcohol concentration detecting device according to the present invention. 
10 Fig. 26 is the same schematic diagram as Fig. 28, illustrating an example in which an apparatus 1 0 for identifying 

the liquid type of a gasoline according to the present invention is applied to a car system. 

Fig. 27 is the same schematic diagram as Fig. 28, illustrating an example in which the apparatus 1 0 for identifying 

the liquid type of a gasoline according to the present invention is applied to the car system. 

Fig. 28 is a schematic diagram showing a conventional car system. 
15 Fig. 29 is a graph showing the distillation characteristics of a gasoline. 

Fig. 30 is a schematic view showing a conventional optical alcohol concentration measuring apparatus. 

Fig. 31 is a sectional view showing a conventional electrostatic capacitance type alcohol concentration sensor. 

BEST MODE FOR CARRYING OUT THE INVENTION 

20 

[0094] Embodiments (examples) of the present invention will be described below in more detail with reference to the 
drawings. 

[0095] Fig. 1 is a schematic top view showing an example of an apparatus for identifying the liquid type of a gasoline 
according to the present invention, Fig. 2 is a sectional view taken along an A - A line in Fig. 1 , Fig. 3 is a right side 

25 view of Fig. 1 , Fig. 4 is a left side view of Fig. 1 , Fig. 5 is a partially enlarged sectional view showing a state in which 
a liquid type identifying sensor is attached in Fig. 2, Fig. 6 is a sectional view showing the liquid type identifying sensor, 
Fig. 7 is a partially enlarged exploded perspective view showing a state in which the thin film chip portions of the 
liquidtype identifying sensor are laminated, Fig. 8 is a schematic diagram showing the structure of a circuit according 
to the example of the apparatus for identifying the liquid type of a gasoline according to the present invention, Fig. 9 

30 is a graph showing a relationship between a time and a voltage, Illustrating a method for identifying a liquid type using 
the apparatus for identifying the liquid type of a gasoline according to the present invention, Fig. 1 0 is a graph showing 
a calibration curve, illustrating the method for identifying a liquid type using the apparatus for identifying the liquid type 
of a gasoline according to the present invention, and Fig. 11 is a graph showing an output correcting method in the 
method for identifying a liquid type using the apparatus for identifying the liquid type of a gasoline according to the 

35 present invention. 

[0096] As shown in Figs. 1 and 2, an apparatus 1 0 for identifying the liquid type of a gasoline according to the present 
invention comprises a liquid type identifying apparatus body 1 2, and a first passage 1 4 and a second passage 1 6 which 
are formed in the liquid type identifying apparatus body 12. 

[0097] As shown in an arrow of Fig. 1, a gasoline to be identified which flows from a gasoline inlet 18 into the first 
40 passage 14 passes through an alcohol content detecting chamber 56. Then, the identified gasoline passes through 
the alcohol content detecting chamber 56, and thereafter, enters the second passage 1 6 to temporarily stay in a gasoline 
liquid type identifying chamber 20. The gasoline liquid type identifying chamber 20 is provided with an opening portion 
22 for a liquid type identifying sensor taking the shape of an almost truck in an upper part thereof. 
[0098] As shown in Fig. 2, a liquid type identifying sensor 24 is attached to the opening portion 22 for the liquid type 
45 identifying sensor. 

[0099] As shown in Fig. 5, the liquid type identifying sensor 24 includes a liquid type identifying sensor heater 25 
and a liquid temperature sensor 28 provided apart from the liquid type identifying sensor heater 25 at a constant interval. 
The liquid type identifying sensor heater 25 and the liquid temperature sensor 28 are formed integrally by a mold resin 
30. 

50 [0100] As shown in Fig. 6, moreover, the liquid type identifying sensor heater 25 includes a lead electrode 32 and a 
thin film chip portion 34. Moreover, the liquid type identifying sensor heater 25 is provided with a metallic fin 36 which 
is protruded into the gasoline liquid type identifying chamber 20 through the opening portion 22 for the liquid type 
identifying sensor from the mold resin 30 and which is directly come in contact with the identified gasoline. The lead 
electrode 32, the thin film chip portion 34 and the fin 36 are mutually connected electrically through a bonding wire 38. 

55 [0101] On the other hand, the liquid temperature sensor 28 also has the same structure as that of the liquid type 
identifying sensor heater 25, and includes the lead electrode 32, the thin film chip portion 34, the fin 36 and the bonding 
wire 38 respectively. 

[0102] As shown in Fig. 7, the thin film chip portion 34 is constituted by a thin film-shaped chip in which a substrate 
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40 formed of Al 2 0 3l a temperature sensor (temperature detector) 42 formed of PT, an interlayer insulating film 44 
formed of Si0 2 , a heater (heating member) 46 formed of TaSi0 2 , a heating member electrode 46 formed of Ni, a 
protective film 50 formed of Si0 2 , and an electrode pad 52 formed of Ti/Au are provided in order, for example. 
[0103] While the thin film chip portion 34 of the liquid temperature sensor 28 also has the same structure, it is so 
s constituted as not to cause the heater (heating member) 46 to act but to cause on ly the temperature sensor (temperature 
detector) 42 to act. 

[0104] After the liquid type of the identified gasoline is identified by the liquid type identifying sensor 24, the identified 
gasoline is discharged from the gasoline liquid type identifying chamber 20 to an outside through a gasoline discharge 
port 54. 

10 [0105] On the other hand, the identified gasoline flowing into the first passage 14 through the gasoline inlet 1 8 then 
stays temporarily in the alcohol content detecting chamber 56. In this state, when the gasoline contains the alcohol, 
the concentration of alcohol is detected by an alcohol detecting sensor 58. Thereafter, the same gasoline is discharged 
from the alcohol content detecting chamber 56 through the gasoline discharge port 54 of the second passage i 6. The 
details of the detection of the alcohol concentration will be described below. 

15 [0106] In Figs. 1 and 2, moreover, circuit boardmembers connected to the liquid type identifying sensor 24 and the 
alcohol detecting sensor 58 and lid members for covering them are not shown. 

[0107] The apparatus 1 0 for identifying the liquid type of a gasoline according to the present invention has the struc- 
ture of a circuit shown in Fig. 8. 

[0108] In Fig. 8, an identifying liquid temperature sensor 26 of the liquid type identifying sensor heater 25 and the 
20 liquid temperature sensor 28 in the liquid type identifying sensor 24 are connected to each other through two resistors 
64 and 66, thereby constituting a bridge circuit 68. The output of the bridge circuit 68 is connected to the input of an 
amplifier 70, and the output of the amplifier 70 is connected to the input of a computer 72 constituting an Identification 
control portion. 

[0109] Moreover, the applied voltage of a heater 74 of the liquid type identifying sensor heater 25 is controlled under 
25 the control of the computer 72. 

[0110] In the apparatus 1 0 for identifying the liquid type of a gasoline which has such a structure, the liquid type of 
the gasoline is identified in the following manner. 

[0111] First of all, the identified gasoline is caused to flow from the gasoline inlet 18 of the first passage 14 of the 
apparatus 10 for identifying the liquid type of a gasoline and is caused to stay temporarily in the gasoline liquid type 
30 identifying chamber 20 of the second passage 1 6. 

[0112] As shown in Figs. 8 and 9, a pulse voltage P is applied to the heater 74 of the liquid type identifying sensor 
heater 25 under the control of the computer 72 for a predetermined time, that is, four seconds in the present example. 
Thereafter, a change in the temperature of the analog output of a sensing portion, that is, the sensor bridge circuit 68 
shown in Fig. 8 is measured. 

35 [0113] More specifically, as shown in Fig. 9, the voltage difference of the sensor bridge circuit 68 is sampled at a 
predetermined number of times, for example, 256 times in the present example for one second before the pu Ise voltage 
P is applied to the heater 74 of the liquid type identifying sensor heater 25. As a result, an average value thereof is set 
to be an average initial voltage V1 . The value of the average initial voltage V1 corresponds to the initial temperature 
of the identifying liquid temperature sensor 26. 

40 [0114] As shown in Fig. 9, the predetermined pulse voltage P, that is, a voltage of 10V in the present example is 
applied to the heater 74 of the liquid type identifying sensor heater 25 for four seconds. Subsequently, a value obtained 
by sampling a peak voltage at a predetermined number of times, for example, 256 times in the present example for 
one second after a predetermined time, for example, 3 seconds in the present example is set to be an average peak 
voltage V2. The average peak voltage V2 corresponds to the peak temperature of the identifying liquid temperature 

45 sensor 26. 

[0115] A voltage output difference V0 is obtained from a voltage difference between the average initial voltage V1 
and the average peak voltage V2, that is, 

so V0 = V2-V1. 

[01 16] By such a method, as shown in Fig. 1 0, calibration curve data to be the correlation of a voltage output difference 
with a temperature are previously obtained for a predetermined reference gasoline, that is, the heaviest gasoline A2 
(which rarely evaporates) and the lightest gasoline No. 7 (which easily evaporates) in the present example. Then, these 
55 data are stored in the computer 72 constituting the identification control portion. 

[0117] Based on the calibration curve data, a proportional calculation is carried out in the computer 72 and the type 

of the gasoline is identified with the voltage output difference V0 obtained for the identified gasoline. 

[0118] More specifically, as shown in Fig. 11 , a liquid type voltage output Vout for the voltage output difference V0 
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at a measuring temperature T of the identified gasoline is correlated with an output voltage for a voltage output difference 
at a measuring temperature for a predetermined threshold reference gasoline (the gasoline A2 and the gasoline No. 
7 in the present example) and is thus corrected. 

[01 19] In other words, as shown in Fig. 11 (A), a voltage output difference V0-A2 of the gasoline A2, a voltage output 
5 difference VO-7 of the gasoline No. 7 and a voltage output difference VO-S of the identified gasoline are obtained at 
the temperature T based on the calibration curve data. 

[0120] As shown in Fig. 11(B), the liquid type voltage output Vout of the identified gasoline is obtained by setting the 
liquid type output of the threshold reference gasoline in this case to have a predetermined voltage, that is, by setting 
the liquid type output of the gasoline A2 to be 3.5V and the liquid type output of the gasoline No. 7 to be 0.5V in the 
w present example. Thus, a correlation with the characteristics of the gasoline can be acquired. 

[0121] The liquid type voltage output Vout of the identified gasoline is compared with data previously stored in the 
computer 72 based on the calibration curve data. Consequently, it is possible to identify the liquid type of the gasoline 
accurately and rapidly (instantaneously). 

[0122] The.method for identifying the liquid type of a gasoline described above utilizes a natural convection and a 
*5 principle in which the kinetic viscosity of the gasoline and the sensor output have a correlation. 

[01 23] In such a method for identifying the liquid type of a gasoline, moreover, it is apparent that a greater correlation 
is obtained with distillation characteristics T30 to T70 of the gasoline shown in Fig. 15, which is desirable. 
[0124] In the case inwhich the alcohol is contained in the gasoline in the identification of the liquid type of the gasoline 
as described above, liquid type identification data are influenced. Consequently, it is hard to identify the liquid type 
20 accurately and rapidly. 

[01 25] For this reason, in the present invention, the concentration of the alcohol contained in the gasoline is detected 
in the following manner. 

[0126] More specifically, in a state in which the gasoline flowing into the first passage 14 through the gasoline inlet 
18 then stays temporarily in the alcohol content detecting chamber 56. In this state, if the alcohol is contained in the 
25 gasoline, the concentration of the alcohol content is detected by an alcohol concentration detecting sensor 58 and the 
gasoline is then discharged from the alcohol content detecting chamber 56 through a gasoline discharge port 54 of 
the second passage 16. 

[0127] In the alcohol concentration detecting sensor 58, a difference in an electrostatic capacitance is utilized de- 
pending on a difference between the specific inductive capacity of alcohol contained in the gasoline and the specific 
30 inductive capacity of the gasoline based on the following Equation 2. 

C s = e 0 (S/D) (e ra (a/100) + e rb(1 - a/1 00)) Equation 2 

35 [0128] Herein, S represents an opposed area of an electrode, D represents a distance between the electrodes, Eq 
represents a specific inductive capacity of a vacuum (8.854E - 12F/m), e ra represents a specific inductive capacity of 
alcohol, e rb represents a specific inductive capacity of a gasoline, and a represents an alcohol concentration (%). 
[0129] More specifically, as shown in a graph of Fig. 12 which represents a relationship between an alcohol concen- 
tration and an electrostatic capacitance, the alcohol concentration and the electrostatic capacitance have a correlation, 

40 and the alcohol concentration is detected by utilizing the correlation. 

[0130] Fig. 12 shows an example in which ethano) is used for the alcohol and a gasoline is used for the gasoline. 
[0131] Moreover, the alcohol concentration detecting device 10 according to the present invention which uses the 
alcohol concentration detecting sensor 58 comprises a detecting control portion 76 having a structure shown in a 
diagram of Fig. 1 3 illustrating the schematic structure of a circuit. 

45 [0132] As shown in Fig. 13, in the detecting control portion 76, one of the electrodes of the alcohol concentration 
detecting sensor 58 Is grounded G1 and the other electrode of the alcohol concentration detecting sensor 58 branches 
to be connected to the positive and negative inputs of amplifiers (operational amplifiers) 78 and 80. 
[0133] Moreover, resistors R1 to R3 are connected to a negative 82a of a power supply 82, and furthermore, the 
negative input of the amplifier 78 is connected between R1 andR2 and the positive input of the amplifier 80 is connected 

50 between R2 and R3, and an end of R3 is grounded G2. 

[0134] The outputs of the amplifiers 78 and 80 are connected to S and R inputs of a flip-flop circuit 84, respectively. 
The output of the flip-flop circuit 84 is input to the frequency counter of a computer 86. 

[0135] Furthermore, the wiring of one of the electrodes of the alcohol concentration detecting sensor 58 branches 
and is connected to a positive 82b of the power supply 82 through resistors RA and RB. A transistor 88 is connected 
55 between the resistors RA and RB, and the output of the transistor is connected between the output of the flip-flop circuit 
84 and the computer 86. G3 denotes a ground of the transistor 88. 

[0136] In the detecting control portion 76 having such a structure, a square-wave voltage shown in Figs. 13 and 14 
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is applied at 90 in Fig. 13. 

[0137] As is expressed in the following Equation 3, consequently, a relationship between an oscillation frequency f 
and an electrostatic capacitance C s is obtained. 

5 

1/T = f = RA/(RA + 2RB) • 1/Cs (Hz) Equation 3 

[0138] In this case, It is possible to determine an amplitude T by properly setting a duty ratio FW (RA + 2RB). In the 
present example, 1 .44 was employed for the duty ratio. 
10 [0139] From such a relationship, a correlation is taken based on the graph of Fig. 12. As shown in a graph of Fig. 
15 representing a relationship between an alcohol concentration and an oscillation frequency, consequently, it is ap- 
parent that the alcohol concentration and the oscillation frequency have a correlation. Thus, it is possible to detect the 
alcohol concentration. 

[0140] The data In Figs. 12 and 15 are previously stored in the storage portion of the computer and are compared 
is with data obtained in the detecting control portion 76 so that the alcohol concentration can be detected. 

[0141] Based on the alcohol concentration detected by the alcohol concentration detecting device, the liquid type 
identification data In the identification control portion are corrected on the basis of alcohol concentration data which 
are prestored in the identification control portion so that the liquid type is identified. 

[0142] As is apparent from the Equation 2, in order to obtain the excellent result of a measurement, it is preferable 
20 that the distance D between electrodes should be reduced to increase the electrostatic capacitance C s . 

[0143] In the alcohol concentration detecting device 10 according to the present invention, therefore, the alcohol 
concentration detecting sensor 58 is constituted in the following manner. 

[0144] More specifically, Fig. 16 is a schematic perspective view showing an example of the alcohol concentration 
detecting sensor 58 of the alcohol concentration detecting device according to the present invention, Fig. 1 7 is a sche- 
25 matic top view showing an electrode wiring pattern in Fig. 1 6, Fig. 1 8 is an enlarged view showing a B portion in Fig. 
17, and Fig. 19 is a partially enlarged sectional view taken along a C • C line in Fig. 16. 

[0145] As shown in Figs. 16 to 1 9, the alcohol concentration detecting sensor 58 includes an alcohol concentration 
detecting sensor body 1 1 constituted by a base material resin film 92, electrode wiring patterns 94 and 96 formed on 
the base material resin film 92, and an insulating resin 98 covering the surfaces of the electrode wiring patterns 94 
30 and 96. The alcohol concentration detecting sensor body 11 is stuck to a substrate 13 with an adhesive which is not 
shown. 

[0146] In this case, it is preferable that a polyimide resin film shouldbe used for the base material resin film 92 in 
consideration of a flexibility, a chemical resistance and the like. As shown in Fig. 19, moreover, a thickness T1 is not 
particularly restricted. In the present example, a thickness of 40um was used for T1 . 
35 [0147] Furthermore, the electrode wiring pattern 94 on a positive side and the electrode wiring pattern 96 on a ground 
(a negative side) have such shapes that positive electrodes 94a and negative electrodes 96a which are comb-toothed 
are alternately intricate, respectively. In Fig. 16, 94b and 96b denote a fetch electrode portion, respectively. 
[0148] By such a structure, a plurality of electrodes having a very small distance therebetween can be provided to 
be compact as a whole. 

40 [0149] In this case, while a length L1 of the electrode is not particularly restricted as shown in Fig. 1 7, it is desirably 
set to be 100u,m or more in consideration of the electrostatic capacitanceofthe liquidtobe inspected. In the present 
example, a length of 10 mm was employed for L1 . 

[0150] While a width W1 of each of the positive electrode 94a and the negative electrode 96a is not particularly 
restricted as shown in Fig. 18, moreover, it is preferably set to be 1 to 50u.m, and more preferably, 5 to 15um in con- 

45 sideration of the electrostatic capacitance. Furthermore, a width W2 between the positive electrode 94a and the neg- 
ative electrode 96a Is not particularly restricted but is preferably set to be 1 to 50ujn, and more preferably 5 to 15pm 
in consideration of the electrostatic capacitance. In the present example, W1/W2 = 30/30fim was employed. 
[0151] While the numbers of the positive electrodes 94a and the negative electrodes 96a which are comb-toothed 
are not particularly restricted, moreover, they are preferably equal to or larger than 1 , and more preferably, are more 

50 increased in consideration of the electrostatic capacitance. In the present example, 64 pairs (1 28 in total) comb-toothed 
electrodes were used. 

[01 52] While a thickness T2 of each of the electrode wiring patterns 94 and 96 is not particularly restricted as shown 
in Fig. 19, furthermore, it is preferably set to be 1 to 50um, and more preferably, 5 to 15u/n in consideration of the 
electrostatic capacitance. In the present example, T2 of 1 0um was employed. 
55 [01 53] In this case, the electrode wiring patterns 94 and 96 are obtained by selectively etching a conductive metallic 
foil laminated on one of the surfaces of the base material resin film 92 to form wiring patterns taking predetermined 
shapes as will be described below. 

[01 54] Although such a conductive metallic foil is not particularly restricted, a copper foil is preferable. Consequently, 
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a high conductivity can be obtained and the concentration of alcohol can be detected very accurately and rapidly. 
[0155] Furthermore, it is preferable that the insulating resin 98 should be formed by at least one insulating resin 
selected from an urethane resin, a polyimide resin and an epoxy type resin. 

[0156] By using such a resin as the insulating resin 98, it is possible to easily apply the insulating resin onto the 

5 surfaces of the electrode wiring patterns 94 and 96. 

[0157] While a thickness T3 of the insulating resin 98 is not particularly restricted as shown in Fig. 19, moreover, it 
is desirable that the thickness T3 should be smaller with an insulating property and a strength maintained in consid- 
eration of the fact that the electrostatic capacitance of the insulating resin itself does not influence sensing, in the 
present example, T3 of 1 Bum was employed. 

10 [0158] While the material of the substrate 1 3 is not particularly restricted, furthermore, it is possible to employ a glass 
substrate, a ceramics substrate, a resin substrate or the like in consideration of an insulating property. Although the 
thickness is not particularly restricted, it is preferably set to be 100 to 1000u.m, and more preferably, 250 to 600jim in 
consideration of an insulating property, a strength and the like. In the present example, a thickness of 360um was 
employed. 

15 [01 59] By such a structure, it is possible to reduce the distance between the electrodes by using the electrode wiring 
patterns 94 and 96 formed on the base material resin film 92. As is apparent from the Equation 2, therefore, the 
electrostatic capacitance C s can be increased so that the excellent result of the measurement can be obtained. 
[0160] In addition, the alcohol concentration detecting sensor 58 is constituted by the base material resin film 92, 
the electrode wiring patterns 94 and 96 formed on the base material resin film 92, and the insulating resin 98 covering 

20 the surfaces of the electrode wiring patterns 94 and 96. For this reason, the sensor itself is flexible, thin, very small 
and compact, and can be installed everywhere so that the degree of freedom of a design can be enhanced. 
[0161] Since the surfaces of the electrode wiring patterns 94 and 96 are covered with the insulating resin 98, fur- 
thermore, an insulation between the electrodes can be enhanced and is not influenced by a moisture, and shielding 
can be carried out so as not to be influenced by an electromagnetic wave generated from a body of a car or the like. 

25 Furthermore, the alcohol concentration can be measured accurately. 

[0162] Moreover, the electrode does not directly come in contact with the gasoline. Therefore, a defective operation 
can be prevented from being caused by a deterioration with the passage of time, foreign matters in the gasoline or the 
like. Thus, it is possible to detect the alcohol concentration accurately and rapidly. 

[0163] With reference to Fig. 20, description wiil be given to a method for manufacturing the alcohol concentration 
30 detecting sensor of the alcohol concentration detecting device according to the present invention which has such a 
structure. 

[0164] As shown in Fig. 20 (A), first of all, a conductive metallic foil 15 is stuck to one of the surfaces of the base 
material resin film 92 by contact bonding with an adhesive which is not shown (a conductive metallic foil sticking step). 
[0165] As shown in Fig. 20 (B), then, a photoresist 17 is applied onto the whole upper surface of the conductive 
35 metallic foil 15 by using a spin coater (3000 rpm), for example (a photoresist applying step). 

[0166] As shown in Fig. 20 (C), next, the photoresist 17 is exposed by ultraviolet rays to take a desirable electrode 
wiring pattern shape by using a photoresist mask 1 9 taking a shape corresponding to a predetermined wiring pattern, 
for example (a photoresist exposing step). 

[0167] As shown in Fig. 20(D), then, a photoresist portion 1 7a thus exposed is dissolved and removed with a devel- 
40 oping solution (a photoresist dissolving and removing step). 

[0168] As shown in Fig. 20 (E), thereafter, a conductive metallic foil portion 15a which is not covered with the pho- 
toresist 17b is subjected to an etching treatment with an etchant such as acid or alkali and is thus removed to obtain 
a predetermined wiring pattern shape 15b (an etching step). 

[0169] As shown in Fig. 20 (F), subsequently, the photoresist 17b is dissolved and removed with a dissolving and 
^5 removing solution such as acetone (a photoresist dissolving and removing step). 

[0170] As shown in Fig. 20 (G), next, the insulating resin 98 is applied onto the surface from which the photoresist 
is removed by screen printing, for example, and the alcohol concentration detecting sensor body 11 is thus obtained 
(an insulating resin applying step). 

[0171] As shown in Fig. 20(H) and Fig. 19, finally, the alcohol concentration detecting sensorbody 11 obtainedat the 

50 insulating resin applying step is stuck onto the substrate 13 (a substrate sticking step). 

[0172] According to the method for manufacturing the alcohol concentration detecting sensor 58 of the alcohol con- 
centration detecting device in accordance with the present invention, it is possible to obtain an electrode wiring pattern 
in which a distance between electrodes is very small, for example, approximately 5u,m to 50ujti. Therefore, it is possible 
to easily supply, on a large scale, an alcohol concentration detecting sensor in which the electrostatic capacitance C 8 

55 can be increased and the excellent result of the measurement can be obtained, and furthermore, the sensor Itself is 
thin, very small and compact, and can be installed everywhere so that the degree of freedom of a design can be 
enhanced. 

[0173] Fig. 21 is a schematic perspective view showing another example of the alcohol concentration detecting 
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sensor 58 of the alcohol concentration detecting device according to the present invention, Fig. 22 Is a schematic top 
view showing an electrode wiring pattern in Fig. 21, Fig. 23 is an enlarged view showing a B portion in Fig. 22, and 
Fig. 24 is a partially enlarged sectional view taken along aC-C line in Fig. 21 . 

[0174] The alcohol concentration detecting sensor 58 according to the present example has basically the same 
structure as that of the alcohol concentration detecting sensor 58 according to the example shown in Figs. 16 to 19. 
Therefore, the same components are indicated as the reference numerals having a dash and detailed description 
thereof will be omitted. 

[0175] The alcohol concentration detecting sensor 58 according to the present example comprises a substrate 92', 
electrode wiring patterns 94* and 96' formed on the substrate 92\ and an insulating coat 98* covering the surfaces of 
the electrode wiring patterns 94' and 96'. 

[01 76] In this case, the electrode wiring patterns 94' and 96' are obtained by selectively etching a conductive metallic 
thin film formed on one of the surfaces of the substrate 92' through sputtering to provide a wiring pattern taking a 
predetermined shape. 

[0177] While such a conductive metallic thin film is not particularly restricted, nickel, copper, platinum or the like can 
be used and the platinum is desirably used in consideration of an oxidation resistance or the like. 
[01 78] While a thickness T2 of each of the electrode wiring patterns 94' and 96' is not particularly restricted as shown 
in Fig. 24, moreover, it is preferably set to be 0.1 to 1.0u/n, and more preferably, 0.1 to 0.5ujti in consideration of an 
efficiency in the formation of a thin film by the sputtering. 

[01 79] While the material of the substrate 92* is not particularly restricted, furthermore, a glass substrate, a ceramics 
substrate such as alumina, a resin substrate or the like can be employed in consideration of the fact that the material 
is not influenced by sputtering or the like. While the thickness is not particularly restricted, it is preferably set to be 1 00 
to 1 OOOujti, and more preferably, 250 to 600um in consideration of an insulating property, a strength or the like. In the 
present example, a thickness of 360um was used. A size depends on the size of a sputtering device, and desirably, 
2-inch and 4-inch square sizes can be used. 

[01 80] While the insulating coat 98' is not particularly restricted, moreover, it is preferably constituted by at least one 
minute insulating coat selected from Si0 2 , A^ and the like. 

[0181] In this case, it is preferable that the insulating coat 98' should be formed by chemical vapor deposition (CVD). 
[01 82] By such a structure, it is possible to obtain, by the chemical vapor deposition (CVD), a very minute and thin 
insulating coat which is not influenced by a liquid to be inspected such as a gasoline or alcohol, for example, Si0 2 , 
AI 2 0 3 or the like, and the sensor itself can be thin, very small and compact. 

[0183] While a thickness T3 of the insulating coat 98* is not particularly restricted as shown in Fig. 24, moreover, It 
is desirable that the thickness T3 should be smaller with an insulating property and a strength maintained in consid- 
eration of the fact that the electrostatic capacitance of the insulating coat itself such as an insulating property, a strength 
and the like does not influence sensing. In the present example, T3 of 1 u.m was employed. 
[0184] By such a structure, It is possible to reduce the distance between the electrodes by using the electrode wiring 
patterns 94' and 96' formed on the substrate 92'. As is apparent from the Equation 2, therefore, the electrostatic ca- 
pacitance C s can be increased and the excellent result of the measurement can be obtained. 
[0185] In addition, the alcohol concentration detecting sensor is constituted by the substrate 92', the electrode wiring 
patterns 94' and 96' formed on the substrate 92', and the insulating coat 98* covering the surfaces of the electrode 
wiring patterns 94' and 96'. For this reason, the sensor itself is thin, very small and compact, and can be installed 
everywhere so that the degree of freedom of a design can be enhanced. 

[0186] Since the surfaces of the electrode wiring patterns are covered with the insulating coat 98' , furthermore, an 
insulation between the electrodes can be enhanced and is not influenced by a moisture, and shielding can be carried 
out so as not to be influenced by an electromagnetic wave generated from a body of a car or the like, and furthermore, 
the alcohol concentration can be measured accurately. 

[0187] Moreover, the electrode does not directly come in contact with the gasoline. Therefore, a defective operation 
can be prevented from being caused by a deterioration with the passage of time, foreign matters in the gasoline or the 
like. Thus, it is possible to detect the alcohol concentration accurately and rapidly. 

[0188] In addition, the substrate 92' is provided. Therefore, it is easy to assemble and attach the alcohol concentration 
detecting sensor into the apparatus. 

[0189] Furthermore, it is possible to obtain an electrode wiring pattern having a thickness of 0.1 to 5u/n by sputtering 
at a very small distance between the electrodes, for example, within a range of approximately 5um to 50u.m by the 
sputtering. Therefore, the electrostatic capacitance C s can be increased so that the excellent result of the measurement 
can be obtained. 

[0190] With reference to Fig. 25, description will be given to a method for manufacturing the alcohol concentration 
detecting sensor of the alcohol concentration detecting device according to the present invention which has such a 
structure. 

[01 91] As shown in Fig. 25 (A), first of all, a conductive metallic thin film 1 5' is formed on one of the surfaces of the 
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substrate 92' by the sputtering (a conductive metallic thin film forming step). 

[0192] As shown in Fig. 25(B), then, a photoresist 17 is applied onto the whole upper surface of the conductive 
metallic thin film 15' by using a spin coater (3000 rpm), for example (a photoresist applying step). 
[0193] As shown in Fig. 25 (C), next, the photoresist 1 7 is exposed by ultraviolet rays to take a desirable electrode 
wiring pattern shape by using a photoresist mask 1 9 taking a shape corresponding to a predetermined wiring pattern 
for example (a photoresist exposing step). 

[0194] As shown in Fig. 25(D), then, a photoresist portion 1 7a thus exposed is dissolved and removed with a devel- 
oping solution (a photoresist dissolving and removing step). 

[0195] As shown in Fig. 25 (E), thereafter, a conductive metallic thin film portion 1 5a which is not covered with the 
photoresist 17b is subjected to a dry etching treatment by using an argon ion or the like, for example and is thus 
removed to obtain a predetermined wiring pattern shape 1 5b (an etching step). 

[0196] As shown in Fig. 25 (F), subsequently, the photoresist 1 7b is dissolved and removed with a dissolving and 
removing solution such as acetone (a photoresist dissolving and removing step). 

[01 97] As shown in Fig, 25(G), finally, the insulating coat 98' is formed, by the chemical vapor deposition (CVD), on 
the surface from which the photoresist is removed (an insulating coat forming step). 

[0198] By such a structure, it is possible to obtain an electrode wiring pattern having a thickness of 0 1 to 5 urn by 
the sputtering at a very small distance between the electrodes, for example, within a range of approximately 5^m to 
50um. Therefore, it is possible to easily supply, on a large scale, an alcohol concentration detecting sensor in which 
the electrostatic capacitance C s can be increased so that the excellent result of the measurement can be obtained 
and furthermore, the sensor itself is thin, very small and compact, and can be installed everywhere so that the degree 
of freedom of a design can be increased. 
[0199] Fig. 26 is the same schematic diagram as Fig. 28, illustrating an example in which the apparatus 10 for 
identifying the liquid type of a gasoline having such a structure is applied to a car system. 

[0200] The same components as those in Fig. 28 have the same reference numerals and detailed description thereof 
25 will be omitted. 

[0201] In a car system 1 00, the apparatus 1 0 for identifying the liquid type of a gasoline is provided in a gasoline 
tank 108 or on the upstream side of a gasoline pump 110. 

[0202] The apparatus 10 for identifying the liquid type of a gasoline identifies the liquid type of a gasoline in the 
gasoline tank 108 or on the upstream or downstream side of the gasoline pump 110 (the case of the upstream side 

so will be descnbed in the present example for convenience of explanation) and regulates an ignition timing by an ignition 
timing control device 122 under the control of a control device 120 depending on the type of the gasoline 
[0203] More specifically, in the case in which the light gasoline No. 7 (which easily evaporates) is identified for 
example, the ignition timing Is controlled to be quickened. To the contrary, in the case in which the heavy gasoline A2 
(which rarely evaporates) is identified, the ignition timing is controlled to be delayed. 

35 [0204] Consequently, It is also possible to reduce the amount of HC in an exhaust gas and to enhance a mileage 
without decreasing a torque, particularly, at time of engine starting in which an engine and a catalytic device do not 
warm up. 

[0205] Fig. 27 is the same schematic diagram as Fig. 28, illustrating an example in which the apparatus 10 for 
identifying the liquid type of a gasoline having such a structure is applied to a car system. 

[0206] The same components as those in Fig. 28 have the same reference numerals and detailed description thereof 
will be omitted. 

[0207] In a car system 100, the apparatus 10 for identifying the liquid type of a gasoline is provided in a gasoline 
tank 108 or on the upstream side of a gasoline pump 11 0. 

[0208] The apparatus 10 for identifying the liquid type of a gasoline identifies the liquid type of a gasoline in the 
gasoline tank 108 or on the upstream or downstream side of the gasoline pump 110 (the case of the upstream side 
will be descnbed in the present example for convenience of explanation) and regulates the compressibility of the gaso- 
line by a gasoline compression control device 1 24 under the control of a control device 1 20 dependinq on the tv D e of 
the gasoline. " /r 

[0209] More specifically, in the case in which the light gasoline No. 7 (which easily evaporates) is identified for 
example, the compressibility is controlled to be reduced. To the contrary, in the case in which the heavy gasoline A2 
(which rarely evaporates) is identified, the compressibility is controlled to be increased. 
[0210] Consequently, it is also possible to reduce the amount of HC in an exhaust gas and to enhance a mileage 
without decreasing a torque, particularly, at time of engine starting in which an engine and a catalytic device do not 
warm up. 

55 [0211] While the preferred examples of the present invention have been described above, the present invention is 
not restncted thereto but various changes can be made without departing from the obj ects of the present invention 
for example, a pulse voltage P, the number of sampling operations and the like can be changed properly. 
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(Effect of the Invention) 

[0212] According to the present invention, it is sufficient that a puise voltage is simply applied for a predetermined 
time. Consequently, it is possible to identify the type of a gasoline accurately and rapidly through heating for a short 
5 time without carrying out the heating to such a temperature as to ignite the gasoline. 

[021 3] More specifically, there are utilized the correlation of the kinetic viscosity of the gasoline with a sensor output, 
a natural convection, and furthermore, an applied voltage having one pulse. Therefore, it is possible to identify the type 
of the gasoline accurately and rapidly. 

[0214] According to the present invention, moreover, It is possible to accurately obtain a voltage output difference 
io V0 based on the average value of sampling at a predetermined number of times for the applied voltage having one 
pulse. Consequently, it is possible to identify the type of the gasoline accurately and rapidly. 
[0215] According to the present invention, furthermore, the type of the gasoline is identified with the voltage output 
difference V0 obtained for the identified gasoline based on calibration curve data to be the correlation of a voltage 
output difference with a temperature for a predetermined reference gasoline which is prestored. Therefore, it is possible 
is to identify the type of the gasoline more accurately and rapidly. 

[021 6] According to the present invention, moreover, a liquid type voltage output Vout for the voltage output difference 
V0 at the measuring temperature of the identified gasoline is correlated with the output voltage for the voltage output 
difference at the measuring temperature for a predetermined threshold reference gasoline and is thus corrected. Con- 
sequently, it is possible to eliminate the influence of the temperature on the voltage output difference VO, thereby giving 
20 the correlation of the liquid type voltage output Vout with the characteristics of the gasoline more accurately. Thus, it 
is possible to identify the type of the gasoline further accurately and rapidly. 

[0217] According to the present invention, furthermore, a mechanism portion for carrying out a mechanical operation 
is not present. Therefore, a defective operation can be prevented from being caused by a deterioration with the passage 
of time, f oreignmatters in the gasoline or the like. Thus, it is possible to identify the liquid type of the gasoline accurately 
25 and rapidly. 

[0218] In addition, a sensor portion can be constituted to be very small-sized. Consequently, it is possible to identify 
the liquid type of the gasoline accurately with a very excellent thermal responsiveness. 

[021 9] According to the present invention, moreover, the heater of the liquid type identifying sensor heater, the iden- 
tifying liquid temperature sensor and the liquid temperature sensor do not directly come in contact with the identified 
30 gasoline. Therefore, a defective operation can be prevented from being caused by a deterioration with the passage of 
time, foreign matters in the gasoline or the like. Thus, it is possible to identify the liquid type of the gasoline accurately 
and rapidly. 

[0220] In addition, according to the present invention, based on the alcohol concentration detected by the alcohol 
concentration detecting device, the liquid type identification data in the identification control portion are corrected on 

35 the basis of alcohol concentration data which are prestored in the identification control portion so that the liquid type 
is identified. Therefore, it is possible to identify the type of the gasoline more accurately and rapidly. 
[0221] According to the present invention, moreover, it is possible to reduce a distance between the electrodes by 
using an electrode wiring pattern formed on a base material resin film. As is apparent from the Equation 2, therefore, 
an electrostatic capacitance C 8 can be increased so that the excellent result of the measurement can be obtained. 

40 [0222] In addition, the alcohol concentration detecting sensor is constituted by the base material resin film, the elec- 
trode wiring pattern formed on the base material resin film, and the insulating resin covering the surface of the electrode 
wiring pattern. Therefore, a sensor itself is flexible, thin, very small and compact, and can be installed everywhere so 
that the degree of freedom of a design can be increased. 

[0223] Furthermore, the surface of the electrode wiring pattern is covered with the insulating resin. Therefore, an 
« insulation between the electrodes is excellent and is not influenced by a moisture, and shielding can be carried out in 
order to prevent the influence of an electromagnetic wave generated from the body of a car or the like, and furthermore, 
an accurate measurement for the alcohol concentration can be executed. 

[0224] According to the present invention, moreover, it is possible to obtain an electrode wiring pattern having a very 
small distance between the electrodes , for example, within a range of approximately 5ujn to 50ujti by etching. Therefore, 
so the electrostatic capacitance C s can be increased so that the excellent result of the measurement can be obtained. 
[0225] According to the present invention, furthermore, it is possible to reduce a distance between the electrodes 
by using the electrode wiring pattern formed on the substrate. As is apparent from the Equation 2 described above, 
therefore, the electrostatic capacitance C s can be increased so that the excellent result of the measurement can be 
obtained. 

55 [0226] In addition, the alcohol concentration detecting sensor is constituted by the substrate, the electrode wiring 
pattern formed on the substrate, and the insulating coat covering the surface of the electrode wiring pattern. Therefore, 
the sensor itself is thin, very small and compact, and can be installed everywhere so that the degree of freedom of a 
design can be increased. 
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[0227] Moreover, the surface of the electrode wiring pattern is covered with the insulating coat. Therefore, an insu- 
lation between the electrodes is excellent and is not influenced by a moisture, and shielding can be carried out in order 
to prevent the influence of an electromagnetic wave generated from the body of a car or the like, and furthermore, an 
accurate measurement for the alcohol concentration can be executed. 

[0228] According to the present invention, furthermore, it is possible to obtain an electrode wiring pattern having a 
thickness of 0.1 to 5u.m by sputtering at a very small distance between the electrodes, for example, within a range of 
approximately 5u.m to 50ujn by the sputtering. Therefore, the electrostatic capacitance C s can be increased so that 
the excellent result of the measurement can be obtained. 

[0229] According to the present invention, moreover, it is possible to obtain, by chemical vapor deposition (CVD), a 
very minute and thin insulating coat which is not influenced by a gasoline such as a gasoline or alcohol, for example, 
Si0 2 , Al 2 0 3 or the like. Thus, the sensor itself can be thin, very small and compact. 

[0230] Furthermore, the electrode does not directly come in contact with the gasoline. Therefore, a defective oper- 
ation can be prevented from being caused by a deterioration with the passage of time, foreign matters in the gasoline 
or the like. Thus, it is possible to detect the alcohol concentration accurately and rapidly. 

[0231] in addition, the substrate is provided. Therefore, it is easy to assemble and attach the alcohol concentration 
detecting sensor into the apparatus. 

[0232] According to the present invention, moreover, the positive and negative electrodes which are comb-toothed 
are formed to be alternately intricate. Therefore, the electrodes having a very small distance therebetween can be 
provided to be compact as a whole. 

[0233] Accordingly, it is possible to obtain an electrode wiring pattern having a very small distance between the 
electrodes, for example, within a range of approximately 5ujti to 50um by etching and sputtering, respectively. There- 
fore, the electrostatic capacitance C 8 can be increased so that the excellent result of the measurement can be obtained. 
[0234] According to the present invention, furthermore, the alcohol concentration in the gasoline can be detected 
accurately and rapidly, and it is possible to control a torque to be constant by excessively adding a gasoline corre- 
sponding to the amount of addition of alcohol, for example, ethanol as an antiknocking agent. 
[0235] According to the present invention, furthermore, it is possible to identify the type of the gasoline in a car 
accurately and rapidly and to regulate an ignition timing based on the result of the identification of the type of the 
gasoline. Consequently, it is possible to obtain a proper ignition timing depending on the type of the gasoline. 
[0236] According to the present invention, furthermore, it is possible to identify the type of the gasoline in a car 
accurately and rapidly and to regulate the compressibility of the gasoline based on the result of the identification of the 
type of the gasoline. Consequently, it is possible to obtain a proper compressibility of the gasoline depending on the 
type of the gasoline. 

[0237] Therefore, it is also possible to reduce the amount of HC in an exhaust gas and to enhance a mileage without 
decreasing a torque, particularly, at time of engine starting in which an engine and a catalytic device do not warm up. 
Thus, the present invention can produce various remarkable and peculiarfunctions and effects, which is very excellent. 



Claims 

1. An apparatus for identifying a liquid type of a gasoline, comprising: 

a gasoline liquid type identifying chamber for causing an identified gasoline introduced into a liquid type iden- 
tifying apparatus body to stay temporarily; 

a liquid type identifying sensor heater provided in the gasoline liquid type Identifying chamber; and 

a liquid temperature sensor provided in the gasoline liquid type identifying chamber apart from the liquid type 

identifying sensor heater at a constant interval; 

the liquid type identifying sensor heater including a heater and an identifying liquid temperature sensor provided 
in the vicinity of the heater, 

the apparatus further comprising an identification control portion for applying a pulse voltage to the liquid type 
identifying sensor heater for a predetermined time, heating the identified gasoline staying temporarily in the 
gasoline liquid type identifying chamber by the heater and identifying the liquid type with a voltage output 
difference V0 corresponding to a temperature difference between an Initial temperature and a peak tempera- 
ture in the identifying liquid temperature sensor, and 
an alcohol content detecting chamber, 

the alcohol content detecting chamber being provided with an alcohol concentration detecting device in which 
an alcohol concentration in the gasoline is detected by introducing a gasoline between electrodes of an alcohol 
concentration detecting sensor, and by measuring a change in a specific inductive capacity of the gasoline 
between the electrodes with an oscillation frequency, and 
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based on the alcohol concentration detected by the alcohol concentration detecting device, liquid type iden- 
tification data in the identification control portion being corrected on the basis of alcohol concentration data 
which are prestored in the identification control portion, thereby identifying a liquid type. 

2. The apparatus for identifying a liquid type of a gasoline according to claim 1 , wherein the voltage output difference 
VO is equal to a voltage difference between an average initial voltage V1 obtained by sampling an initial voltage 
before application of the pulse voltage at a predetermined number of times and an average peak voltage V2 
obtained by sampling a peak voltage after the application of the pulse voltage at a predetermined number of times, 
that is, 

V0=V2-V1. 

3. The apparatus for identifying a liquid type of a gasoline according to claim 1 or 2, wherein in accordance with 
calibration curve data to be a correlation of a voltage output difference with a temperature for a predetermined 
reference gasoline prestored in the identification control portion, the identification control portion is constituted to 
identify a type of a gasoline with the voltage output difference VO obtained for the identified gasoline. 

4. The apparatus for identifying a liquid type of a gasoline according to any of claims 1 to 3, wherein the identification 
control portion is constituted to correlate a liquid type voltage output Vout for the voltage output difference VO at 
a measuring temperature of the identified gasoline with an output voltage for a voltage output difference at a 
measuring temperature for a predetermined threshold reference gasoline and to thus carry out a correction. 

5. The apparatus for identifying a liquid type of a gasoline according to any of claims 1 to 4 t wherein the liquid type 
identifying sensor heater is a laminated liquid type identifying sensor heater in which a heater and an identifying 
liquid temperature sensor are laminated through an insulating layer. 

6. The apparatus for identifying a liquid type of a gasoline according to any of claims 1 to 5, wherein the heater and 
the identifying liquid temperature sensor in the liquid type identifying sensor heater are constituted to come in 
contact with the identified gasoline through a metallic fin, respectively. 

7. The apparatus for identifying a liquid type of a gasoline according to any of claims 1 to 6, wherein the liquid tem- 
perature sensor is constituted to come in contact with the identified gasoline through the metallic fin. 

8. The apparatus for identifying a liquid type of a gasoline according to any of claims 1 to 7, wherein the alcohol 
concentration detecting sensor comprises an alcohol concentration detecting sensor body including a base material 
resin film, an electrode wiring pattern formed on the base material resin film, and an insulating resin covering a 
surface of the electrode wiring pattern. 

9. The apparatus for identifying a liquid type of a gasoline according to claim 8, wherein the alcohol concentration 
detecting sensor body is stuck onto a substrate. 

10. The apparatus for identifying a liquid type of a gasoline according to claim 8 or 9, wherein the electrode wiring 
pattern is obtained by selectively etching a conductive metallic foil laminated on one of surfaces of the base material 
resin film, thereby forming a wiring pattern taking a predetermines shape. 

11. The apparatus for identifying a liquid type of a gasoline according to any of claims 1 to 7, wherein the alcohol 
concentration detecting sensor comprises a substrate, an electrode wiring pattern formed on the substrate, and 
an insulating coat covering a surface of the electrode wiring pattern. 

12. The apparatus for identifying a liquid type of a gasoline according to claim 1 1 , wherein the electrode wiring pattern 
is obtained by selectively etching a conductive metallic thin film formed on one of surfaces of the substrate by 
sputtering, thereby forming a wiring pattern taking a predetermines shape. 

13. The apparatus for identifying a liquid type of a gasoline according to claim 11 or 12, wherein the insulating coat is 
formed by chemical vapor deposition (CVD). 

14. The apparatus for identifying a liquid type of a gasoline according to any of claims 8 to 13, wherein the electrode 
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wiring pattern has such a shape that positive and negative electrodes which are comb-toothed are alternately 
intricate. 

15. A method for identifying a liquid type of a gasoline, comprising the steps of: 

applying a pulse voltage for a predetermined time to a liquid type identifying sensor heater including a heater 
and an identifying liquid temperature sensor provided in the vicinity of the heater; heating an identified gasoline 
by the heater; and identifying the liquid type with a voltage output difference VO corresponding to a temperature 
difference between an initial temperature and a peak temperature in the identifying liquid temperature sensor; 
introducing a gasoline between electrodes of an alcohol concentration detecting sensor, and measuring a 
change in a specific inductive capacity of the gasoline between the electrodes with an oscillation frequency 
thereby detecting an alcohol concentration in the gasoline; and 

wherein based on the alcohol concentration detected by the alcohol concentration detecting device, correct- 
ing liquid type identification data in the identification control portion on the basis of alcohol concentration data 
which are prestored in the identification control portion, thereby identifying a liquid type. 

16. The method for identifying a liquid type of a gasoline according to claim 15, wherein the voltage output difference 
VO Is equal to a voltage difference between an average initial voltage V1 obtained by sampling an initial voltage 
before application of the pulse voltage at a predetermined number of times and an average peak voltage V2 
obtained by sampling a peak voltage after the application of the pulse voltage at a predetermined number of times, 
that is, 



V0= V2-V1. 

17. The method for identifying a liquid type of a gasoline according to claim 15 or 16, wherein in accordance with 
calibration curve data to be a correlation of a voltage output difference with a temperature for a predetermined 
reference gasoline which is prestored, a type of a gasoline is identified with the voltage output difference VO ob- 
tained for the identified gasoline. 

18. The method for identifying a liquid type of a gasoline according to any of claims 15 to 17, wherein a liquid type 
voltage output Vout for the voltage output difference VO at a measuring temperature of the identified gasoline is 
correlated with an output voltage for a voltage output difference at a measuring temperature for a predetermined 
threshold reference gasoline and is thus corrected. 

19. The method for identifying a liquid type of a gasoline according to any of claims 15 to 18, wherein the liquid type 
identifying sensor heater is a laminated liquid type identifying sensor heater in which a heater and an identifying 
liquid temperature sensor are laminated through an insulating layer. 

20. The method for identifying a liquid type of a gasoline according to any of claims 15 to 19, wherein the heater and 
the identifying liquid temperature sensor in the liquid type identifying sensor heater are constituted to come in 
contact with the identified gasoline through a metallic fin, respectively. 

21. The method for identifying a liquid type of a gasoline according to any of claims 15 to 20, wherein the liquid tem- 
perature sensor is constituted to come in contact with the identified gasoline through the metallic fin. 

22. The method for identifying a liquid type of a gasoline according to any of claims 15 to 21, wherein the alcohol 
concentration detecting sensor comprises an alcohol concentration detecting sensor body including a base material 
resin film, an electrode wiring pattern formed on the base material resin film, and an insulating resin covering a 
surface of the electrode wiring pattern. 

23. The method for identifying a liquid type of a gasoline according to claim 22, wherein the alcohol concentration 
detecting sensor body is stuck onto a substrate. 

24. The method for identifying a liquid type of a gasoline according to claim 22 or 23, wherein the electrode wiring 
pattern is obtained by selectively etching a conductive metallic foil laminated on one of surfaces of the base material 
resin film, thereby forming a wiring pattern taking a predetermines shape. 
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25. The method for identifying a liquid type of a gasoline according to any of claims 15 to 21, wherein the alcohol 
concentration detecting sensor comprises a substrate, an electrode wiring pattern formed on the substrate, and 
an insulating coat covering a surface of the electrode wiring pattern. 

26. The method for identifying a liquid type of a gasoline according to claim 25, wherein the electrode wiring pattern 
is obtained by selectively etching a conductive metallic thin film formed on one of surfaces of the substrate by 
sputtering, thereby forming a wiring pattern taking a predetermines shape. 

27. The method for identifying a liquid type of a gasoline according to claim 25 or 26, wherein the insulating coat is 
formed by chemical vapor deposition (CVD). 

28. The method for identifying a liquid type of a gasoline according to any of claims 22 to 27, wherein the electrode 
wiring pattern has such a shape that positive and negative electrodes which are comb-toothed are alternately 
intricate. 

29. An apparatus for identifying a liquid type of a gasoline of a car, 

wherein the apparatus for identifying a liquid type of a gasoline according to any of claims 1 to 1 4 is provided 
in a gasoline tank or on an upstream side or a downstream side of a gasoline pump. 

30. A method for identifying a liquid type of a gasoline of a car, comprising the step of: 

identifying a type of a gasoline in a gasoline tank or on an upstream side or a downstream side of a gasoline 
pump by using the method for identifying a liquid type of a gasoline according to any of claims 15 to 28. 

31 . An apparatus for reducing an exhaust gas of a car, comprising: 

the apparatus for identifying a liquid type of a gasoline according to any of claims 1 to 14 which is provided in 
a gasoline tank or on an upstream side or a downstream side of a gasoline pump; and 
an ignition timing control device for regulating an ignition timing based on the type of the gasoline which is 
identified by the apparatus for identifying a liquid type of a gasoline. 

32. A method for reducing an exhaust gas of a car, comprising the steps of: 

identifying a type of a gasoline in a gasoline tank or on an upstream side or a downstream side of a gasoline 
pump by using the method for identifying a liquid type of a gasoline according to any of claims 15 to 28; and 
regulating an ignition timing based on the type of the gasoline which is identified by the apparatus for identifying 
a liquid type of a gasoline. 

33. An apparatus for reducing an exhaust gas of a car, comprising: 

the apparatus for identifying a liquid type of a gasoline according to any of claims 1 to 14 which is provided in 
a gasoline tank or on an upstream side or a downstream side of a gasoline pump; and 
a gasoline compression control device for regulating a compressibility of the gasoline based on the type of 
the gasoline which is identified by the apparatus for identifying a liquid type of a gasoline. 

34. A method for reducing an exhaust gas of a car, comprising the steps of: 

identifying a type of a gasoline in a gasoline tank or on an upstream side or a downstream side of a gasoline 
pump by using the method for identifying a liquid type of a gasoline according to any of claims 15 to 28; and 
regulating a compressibility of the gasoline based on the type of the gasoline which is identified by the appa- 
ratus for identifying a liquid type of a gasoline. 
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Fig. 5 
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Fig. 18 
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Fig. 23 
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